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[57] ABSTRACT 
A high pressure gas ?are using the Coanda effect has a 
noise attenuator surrounding the high pressure gas out 
let slot. The noise attenuator is in the form of one or 
more upwardly diverging frusto-conical shields which 
may be spaced apart or closed with the body of the 
?are. The attenuator is particularly useful for steam 
driven ?ares. 

13 Claims, 4 Drawing Figures 
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FLARE HAVING NOISE ATI'ENUATION 

The present invention relates to ?ares and more par 
ticularly to means for reducing the noise emitted by 
?ares during operation. 
During ?aring of combustible gases, for example, 

during emergency procedures, a considerable amount 
of acoustic energy may be released, particularly when 
using high pressure gas sources. For example, this is the 
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case when operating ?ares, including Coanda ?ares, - 
with a high pressure steam supply. 

It is known that when the extension of one lip of the 
mouth of a slot through which a ?uid emerges under 
pressure, progressively diverges from the axis of the 
slot, the stream of ?uid emerging through the slot tends 
to stick to the extended lip thus creating a pressure drop 
in the surrounding ?uid thus causing ?uid ?ow towards 
the low pressure region. This physical phenomenon is 
known as the Coanda effect and a body exhibiting this 
effect is known as a Coanda body. The Coanda body 
usually is of (a) the internal venturi-shaped type in 
which the pressurised ?uid emerges from an ori?ce near 
the throat of the venturi and passes towards the mouth 
or (b) the external type in which the pressurised ?uid 
emerges from an ori?ce and passes outwards over an 
external director surface of a Coanda body. The present 
invention uses a Coanda body of type (b). A steam 
driven ?are using a Coanda body of this type is de 
scribed in our UK patent No. 1381867. 

Flares for disposal of combustible gases have two 
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main sources of noise. Firstly there is noise resulting ' 
from the combustion of the fuel gas which is generally 
of low frequency. Also there is noise resulting from the 
emergence of high velocity steam from its outlet which 
is generated when steam is used to improve combustion 
and smoke suppression. This noise is of higher fre 
quency (of the order typically 1 to 4 KHz) than combus 
tion noise and is generally in the form of a sonic whistle. 
The present invention is concerned with the provi 

sion of shrouds or shields to attenuate the ?are noise 
while at the same time attempting to avoid problems 
such as excessive ?ame lick down the ?are. 
Thus according to the present invention there is pro 

vided a ?are comprising a supply line for a pressurised 
gas and a Coanda body positioned over the outlet of the 
supply line so as to define a high pressure gas outlet 
adapted to direct the issuing high pressure gas over the 
outer surface of the Coanda body, and means for reduc 
ing the noise of the issuing high pressure gas, said means 
comprising an upwardly diverging frusto-conical shield 
surrounding the high pressure gas line. 
The noise attenuating shield preferably takes the form 

of one or more upwardly diverging frusto-conical 
shields. The shields may be closed or open, i.e. sealing 
or spaced apart from the ?are body. 
A preferred embodiment comprises two upwardly 

diverging frusto-conical shields, the lower shield being 
closed with the ?are body andthe upper shield being 
open. Preferably the lower edge of the upper shield and 
the upper edge of the lower closed shield overlap each 
other. This embodiment has the advantage of giving a 
large accoustic shadow angle whilst enabling substan 
tially normal air entrainment ratios to be maintained by 
the Coanda body. 
Another preferred embodiment comprises a single 

closed shield. 
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2 
Preferably the upper edge of the noise attenuating 

shield is at or below the level of the high pressure gas 
outlet (or in the case of more than one shield, the upper 
edge of the highest shield. This condition is desirable to 
give minimum interference with the high pressure gas 
?ow. 
The angle of the shield to the vertical is preferably 

from 30° to 60° and is most preferably 45°. 
The shield is preferably fabricated from austenitic 

stainless steel or a nickel alloy. 
The high pressure gas supply is usually steam or a 

high pressure fuel gas. If the high pressure gas is steam, 
and in some cases if the high pressure gas is fuel gas, 
then the Coanda body includes an internal passage 
adapted to supply fuel gas at a lower pressure into the 
?ow of high pressure gas and air. In this case, the high 
pressure gas emerging from the outlet and passing over 
the outer surface of the Coanda body causes surround 
ing air to be entrained and to pass towards the outlet of 
the internal passage to assist the combustion of the 
lower pressure fuel gas. The high pressure gas outlet is 
preferably in the form of an annular slot. 

In a further embodiment of the invention, the noise 
attenuation shield comprises (a) a frusto-conical shield 
surrounding and spaced apart from the high pressure 
gas outlet and (b) a horizontal shield, preferably in the 
form of a plate or disc, located below the frusto-conical 
shield and closed with the ?are body. 
The arrangement may also be used with ?ares which 

have a high pressure gas source but do not employ the 
Coanda effect, such as steam-driven ?ares using a ring 
of steam nozzles surrounding the ?ame tip and directed 
upwards and inwards towards the emerging low pres 
sure gas steam. However, in this case the short distance 
between the shield and the ?ame can cause damage and 
even complete burn off of the shield. 
The shield may also be fabricated in the form of a 

sandwich of noise absorbing material. A preferred em 
bodiment is a sandwich of noise absorbing material e.g. 
kaowool (a registered trade mark) between sheets of 
stainless steel or a nickel alloy. A typical sandwich 
thickness would be of the order of 10 cms. 
The invention will now be described by way of exam 

ple only with reference to FIGS. 1 to 4 of the accompa 
nying drawings. 
The burner shown comprises a director surface 10 

which forms the outer surface of a director body which 
has a steam outlet 11 at its lower end and a secondary 
outlet 12 for fuel gas at its upper end. During use the 
steam ?ows over the director surface 10 and this ?ow 
initiates ?ow of steam and air towards the secondary 
fuel gas outlet 12. 
The director body has a ?at base 13 and the steam 

outlet 11 takes the form of an annular slot formed be 
tween the wall of the steam line 14 and the flat base 13 
so that the steam leaves the steam outlet 11 as a thin 
horizontal sheet. 
The director surface 10 comprises two portions, 

namely a de?ector portion 15 which turns the direction 
of ?ow of the steam from the horizontal to vertical, and 
a continuation portion 16 which maintains the ?ow of 
steam and air between the de?ector portion 15 and the 
fuel gas outlet 12. The purpose of this curved continua 
tion 16 is to allow a suitable separation between the 
steam outlet 11 and the secondary outlet 12, while main 
taining the skin effect up to the secondary outlet 12. 
The shape of the de?ector portion 15 is most conve 

niently specified as the surface of revolution formed by 
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the rotation of a quadrant of a circle about the longitudi 
nal axis of the director body, the curved section of the 
quadrant being tangential to the steam outlet; as shown 
in thedrawing the distance between the axis of rotation 
and the centre of the quadrant is several times the radius 
of the quadrant thus giving rise to a tapered portion. 
As the steam ?ows around the de?ectorI portion 15 its 

direction of ?ow is changed from (initially) horizontal 
to vertical. This induces a low pressure zone in the 
surrounding air and hence it induces movement of air as 
well as steam towards the secondary outlet 12. 
The fuel is conveyed to the secondaryl outlet by the 

fuel gas line 17 (which forms an annular configuration 
with the steam line 14) and fuel which issues from the 
fuel line 17 meets the converging stream; of steam and 
air moving over surface 16. 1 

Ignition of the ?are is achieved by a pilot light system 
(not shown) situated adjacent to thertop of the Coanda 
body. The resultant ?ame would, under normal operat 
ing conditions, sit above the secondary outlet 12. 
FIGS. 1 to 4 show various types of noise reducing 

means attached to ?arestacks. ‘ 1 v 

In FIG. 1, a closed frusto-conical shield 18 has its top 
lip 25 mms below the steam outlet 11. The maximum 
diameter of the shield is 1250 mms. arrangement 
proved effective in reducing the high frequency noise 
level of the steam jet emerging from the; outlet 11. 

In FIG. 2, the flare has an open frusto-conical noise 
shield 19 of small diameter 910 mm and large diameter 
1250 mm ?tted with its top lip 25 mm below the steam 
outlet 11, and in addition, a closed frusto-conical noise 
shield 20 of maximum diameter 1080 mm ?tted to the 
flare stack and below shield 19 leaving an average dis 
tance of 100 mm between the two shields. 

In FIG. 3, the flare has the open frusto-conical noise 
shield 19 (of FIG. 2) alone. ‘ 

In FIG. 4, the ?are has an inner conical shield 21 
around the steam outlet 11 having an overall height of 
300 mm and maximum and minimum diameters of 750 
mm and 580 mm respectively. The clearance between 
the upper edge of the shield and the Coanda body was 
about 350 mm. An outer ?at shield 22 of diameter 750 
mm closed with the ?are body and having a vertically 
projecting side wall 23 of height 150 mm at its outer 
edge was positioned below the inner conical shield 21. 
During trials with a steam driven Coanda ?are, the 

results shown in the table below were‘ obtained. The 
Coanda ?are was of 600 mm internal diameter and' 
mounted on a vertical stack so that the top ?are was 5.2 
meters above ground level. The noise attenuations were 
measured at various distances from the stack base 
(means of four directions). ' 
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4 
TABLE 

Distance ~ 

from stack Noise Attenuation 
Snield Type Base (meters) shield (dBA) 

Type shown in FIG. I with 4.4 8.2 
top of shield 25 mm below 10 8.0 
level of steam exit slot 20 7.5 
Type shown in FIG. 2 with 2.0 6.8 
top of upper shield 25 mms 4.4 10.3 
below level of steam exit 10 8.5 
slot. 

We claim: 
1. A ?are comprising a supply line for a pressurized 

gas and a Coanda body positioned over the outlet of the 
supply line so as to de?ne a high pressure gas outlet 
adapted to direct the issuing high pressure gas over the 
outer surface of the Coanda body, means for reducing 
the noise of the high pressure gas issuing from the Co 
anda outlet, the means comprising a ?rst upwardly 
diverging frusto-conical shield surrounding the pressur 
ized gas line, thelower edge of the first shield being 
spaced apart from the ?are body and a second shield 
closed with the ?are body and located below the first 
shield. ' 

2. A ?are according to claim 1 in which the second 
shield is upwardly diverging and frusto-conical in 
shape, the lower edge of the second shield being closed 
with the flare body and the lower edge of the upper 
shield being spaced apart from the ?are body. 

3. A ?are according to claim 1 or claim 2 in which the 
lower edge of the ?rst shield and the upper edge of the 
second shield overlap each other. 

4. A ?are according to claim 1 in which the upper 
edge of the ?rst shield is at or below the level of the 
high pressure gas outlet. 

5. A ?are according to claim 1 or claim 2 in which the 
angle of the upper shield to the vertical is from 30° to 
60°. 

6. The ?are according to claim 1 or 2 in which the 
angle of the upper shield to the vertical is 45°. 

7. A ?are according to claim 1 in which a horizontal 
shield is located below the ?rst upwardly diverging 
frusto-conical shield and closed with the ?are body. 

8. A ?are according to claim 1 in which the high 
pressure gas is steam. 

9. A ?are according to claim 1 in which the Coanda 
body has an internal passage adapted to supply fuel gas 
at a lower pressure into the ?ow of high pressure gas 
and air. 

10. A ?are according to claim 1 in which the shield is 
fabricated from austenitic stainless steel or nickel alloys. 

11. A ?are according to claim 1 in which the shield 
comprises a sandwich of noise absorbing material. 

12. A ?are according to claim 11 in which the sand 
wich comprises a noise absorbing material between 
sheets of stainless steel or a nickel alloy. 

13. A ?are according to claim 1 in which ?are igni 
tion means are located near to the top of the Coanda 

' body. - 
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